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(.54) HOLLOW FIBER MEMBRANE MODULE

* (57)Abstract:

PURPOSE: To obtain the structure capable of uniformly
and sufficiently washing the neighborhood of a
membrane water collection part by bubbling.
CONSTITUTION: In the external pressure type holliow
fiber membrane module arranged aproximately with a
diffuser member 8 for washing, potting parts are set in
two stages 2 and 3, and the water collection part 5 is set

“at the gap of the potting parts set in two stages, and also
a diffuser tube 9 is set so as to pass through the potting
parts set in two stages, and one end of the diffuser tube
9 set so as to pass through is opened to the diffuser
member 8, and the other end is opened to the potting
part 2 spreading the hollow fiber membrane.
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(54) Title of Invention: HOLLOW FIBER MEMBRANE MODULE

(57) Abstract
Purpose

To provide a hollow fiber membrme module
structure capable of uniformly and sulticiently
washing the vicinity of a membrane water collection
part by bubbling.
Constitution

in external pressure-ty pe hallow Tiber mem-
brane modules which are peon ided with an adjacent
air diffuser member 8 for washing, potting parts are
disposcd in two stages 2 and 3. and 3 water collection
part 5 is set at the gap of the potting pants that are
disposed in two stages. and also an air diffuser sube 9
is disposed so as to pass through the potting parts that
are disposed in two stages. and one end of the air
diffuser tube 9 is disposed so as to pass through is

Patent Publication (16-343837

opencd to the air diffuser member 8. and the other
end is opened to the potting part 2 upon which the
hollow fiber membrane is strctched.

Claims
Claim 1

In external pressuré-iy pe hollow fiber mem-
brant modules which are provided with an adjavent
air ditTuser member for washing,

this is a hollow fiber membrane module in
Which patting purts are disposed in two stages. and a
water cullection part is set at the gap of the potting
parts that are disposed in two stages. and also an air
difTuser tube is disposcd 30 as to pass through the

potting parts that are disposed in two stages. and one

end of the air ditfuser tubce is disposed to be open to

USF 133917



the air difTuser member. and the other end is opencd
to the potting part upon which the hollow fiber mem-
brane is stretched. :

Detaﬁed Description of the Invention
0004
Industrial Field of Use

This invention rehates o hollow fiber mem-
brane modules. and more specifically to hollow fiber
membrane modules used 10 filter suspended material
contained in‘raw water from rivers. lahes. septic

1anks. City Water. waste Waler. cte.

002
Prior Art

Air is typically used for bubbling in technolo-
gics using hollow fiber membrancs in order 1o wash
the membrane module. Air bubbling as it is com-
moaly used brings in air dilfused I'rﬁm the outside of
the membrane module. 1 he air is diffused on the
surface of the membrane muodule in externad aie dif-
fusion. but insufficient air is diffused in the vicinin
of the water collection purt. which is the hocation ot
which the membranc is muost apt to be clogeed.
0003

Air diffusion bubbling apparatus has been dis-
pused at the boltem of the membrane mudule when
bubbling is used 0 peel sludee material in priorant
singles or double-ended water eollection-ty pe mid-
ules.  When the waier cubledtion pan is at the bt
tom. air from the air diffusion pipes strikes the biwe
part of the water collection part. as shown in Vigure 3.
and is dispersed in its vicinity. Therclore, washing
action by bubbling near the water coflection port Is
insufTicient. Moreover, as shown in Figure 4. even it
the air diffusion part is inserted in the gaps. it is Jil-
ficult to obtain unifiem bubbling in the vicinity of

the membrane water collection part. Thus, the prior

Patent Publication 06-343837

an washing methuds have ot been adcqualcl} able.
10 perform bubbling washing in the vicinity of the
water collection part \\hérc the provess water flon

rate is a1 its highest and clopging of the membrane is

maost advamesd,

Problems the Ins ention is Intended to Resolve
0004 .
This imvuntion soh s the problems described
abxwe in the prior art. and its ainy is to provide a hol-
low liber membrane module with a sructure that
permits uniform and adeguate washing by bubbling

in the vicinity of the membrane water collection pant.

0003
Means of Solving the Problems

In order 1 suhve these prublems. this is a hol-
low fiber membrane module in which potting parts
are disposed in two stages, and a water collection
part is se1 at the gap of the petting parts that are dis-
posed in two stages. and also an air difTuser wbhe s
disposed o as (e pass through the potting pants that
are disponed in two stages, and one end of the air
diffuser tube is disposed to be open to the air diffuser
member. and the other end is upened tothe potting
part upen which.the imllm\ fiber membrane is
stretched
0006

tn the hollow Jiher membrane module described
abuve. it i seeeptable for the shape of the potting
part and the water collection past w be cither circular,
ablong. cte.  Turther. any mauterial and diameter for
the patting part may be uvall and any of the typi-
cally-used matetials for air Jiffusion tubes may be

used without panticular restriction,

0007

Operation of the Invention

v
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The following description of this ins entivn is
made with reference to the drawings. but the imen-

tion is not limited 1o these,

Embodimenit |
Figure 1 shows a schematic erws section of the hol-
tow fiber membranc of this invention.  Figure 2
shows a partial enfargement of the potting pant in

_ Figure 1. InFigurcs | and 2. the hollow fibers I are
supported by the lower m(ling part A2 and the upper
potting part 4. a scaled walter collection pan 3 is dis-
posed between the lower potiing part A2 and the pot-
ting part B3 that supports the vir diffusion wbes be-
neath the lower potting pant A2, and the air diflinion
wbes 9 pass through.
0009

Water that is treated by the hollow part i cal-

lected by the lower water collection 5. passes through
the water collection part connecting pipe 7. flows
into the upper water colleetion pipe 6. and is drained
to the outside.  The drainage of treated water may
also be done dircctly from the lower water collection
part 5. An air receiver part 10, which receives Jif
tused air. is dispascd in the lower portion of the ot
Ung part 3. 1fthe bowm of the air recciver part 10
is open. it can be us wide as the opening dismeter of
the potting part. Thc air dilfusion tubes 9. are whe
with a diameter of about 2~ 5 mnt. and they pass
through the potting [pans] A 2and B 3. connecting
the air receir cr part 10 and the top surface of the pit-
ting part2.  The air Jillusion whes 9 should prel-
crubly be disposed unitformiy relatix ¢ to the potting
part 2. Air thatis expelled Srom the air dithusion
pipe 1. first flows into the air reociver part 10,
passes once again through the air diffusion whes 9,
and is diffused from the top surfice of the patting
part 2. '
w10
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Since air diffusion veeuns in between the hol-
fow fiber membranes, and from the poting part 2. the
washing effect of the potting part and its icinity is
esremely high,  Morcover. sinee the dilTused airis
efficiently uscd for washing hecause it passes
through the gaps and rises. and ey en when the collee-
tion of water at bath ends is at the wp of the putting
part the washing cifovt is enhanced sinee the air riscs
dircetly in the potting part.  This embodiment shows
an example where water collection is performed at
both cads. bunt it cun he implemented similarly in
Lpes where water is collected at one endd and the
water collection part is at the wp of the air diftusion
pipc. aswell.

0011 . .
Effect of the Invention

As a result of this insention. sludge clogging in
the vicinity of the water collection part is oliminated.
and increases in driv ¢ pressure due 1o clogging are

minimized,

Brief Descripv!ion of the Drawings

Figure | Schematie cross section of an embodiment
of & hollow iber manbrane modufe of
this invention .

Figure2  Partial enlargement of the lower patting *

part in ligure |
Figure3 1 \planutory drivang of privr art air diffu-

sion washing

Figurc 4 | \planatony drawing of prior art i diffu-
sivn wanhing

Symbols

I Hollow fibas

2 Lower potting part A

3 Lowerpotling pant 3

4 Upper ptting part

5 Water collection part

. USF133919 3



Upper water cullection pant

6
7 Water collection part connecting pipe
8  Airdiffusion pan

9

- Ale diffusion tube
10 Airreceiver pan
11 Air diffusion pipe
12 Tmtéd water
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